Effects of nitroglycerin on vasospasm and cyclic nucleotides in a primate model of subarachnoid hemorrhage.
Nitroglycerin, as well as nitric oxide, causes hyperpolarization and cGMP elevation in vascular smooth muscle cells. It is unknown whether nitroglycerin ameliorates vasospasm by an increase in cGMP levels after subarachnoid hemorrhage (SAH). The purpose of the present study was to measure the levels of both cGMP and cAMP in the cerebral arteries and parietal cerebral cortices in a primate model and to determine the effect of nitroglycerin on vasospasm after SAH. Chronic vasospasm was induced by clot placement around the right middle cerebral artery (MCA). Seven days after the surgery, angiography was repeated and either nitroglycerin (3 micrograms/kg per hour) or saline was administered intravenously. Angiography and regional cerebral blood flow (rCBF) measurements in the bilateral parietal cortices were performed before and after each treatment. Both cGMP and cAMP levels were measured in the cerebral arteries and bilateral parietal cortices. A significant vasospasm occurred in the cerebral arteries on both sides, more prominently on the right side. Concomitantly, rCBF on the right side was significantly decreased (P < .05). In the right MCA, cGMP levels were significantly lower than in the normal MCA (P < .05). After the administration of nitroglycerin for 3 hours, the cerebral vessels were significantly dilated on both sides (P < .05), and rCBF was significantly increased on the right side (P < .05) but not on the left side. Although depressed cGMP levels in the right MCA were not recovered by nitroglycerin, a significant increase in cGMP levels was observed in the basilar artery (P < .05). In both parietal cortices, cGMP levels were significantly decreased after SAH (P < .05) and unchanged after nitroglycerin treatment. There were no significant changes in cAMP levels in SAH and after nitroglycerin treatment. The vasodilator effect of nitroglycerin in spastic MCA may not be mediated by an increase in cGMP levels, suggesting an involvement of hyperpolarization of the smooth muscle cells. Given the increase in rCBF, nitroglycerin may be therapeutic for the treatment of vasospasm.